ATP-sensitive K+ channels regulated by intracellular Ca2+ and phosphorylation in normal (T84) and cystic fibrosis (CFPAC-1) epithelial cells.
The elementary K+ conductance activated by the cAMP or the Ca2+ second messenger pathways was investigated in the model salt-secreting epithelium, the human T84 cell line. Under Cl(-)-free conditions, an inwardly rectifying whole-cell K+ current was evoked by either forskolin 10 (mumol/l) or acetylcholine 1 (mumol/l) and blocked by extracellular charybdotoxin 10 (nmol/l). In the cell-attached mode, both secretory agonists induced the opening of a channel showing inward rectification with a unitary chord conductance of 36.8 +/- 2.5 pS (n = 26) for inward currents. In inside-out patches, a 35-pS inwardly rectifying K+ channel that corresponded to the channel recorded in the cell-attached configuration was recorded in the presence of 0.3 mumol/l free Ca2+ at the inner side of the membrane. This channel was blocked by Ba2+ (5 mumol/l) and by charybdotoxin (50 nmol/l). Its open probability was enhanced by intracellular Ca2+ with and EC50 of 0.25 mumol/l and strongly reduced by intracellular MgATP with an IC50 of 600 mumol/l. In the continuous presence of ATP, the channel activity was consistently increased by 125 kU/l catalytic subunit of cAMP-dependent protein kinase. In the cystic fibrosis pancreatic duct cell line CFPAC-1, a K+ channel was also recorded, with similar characteristics and regulation as the 35-pS channel in T84 cells. We conclude that an ATP-sensitive K+ channel regulated by intracellular Ca2+ and phosphorylation supports the main K+ current activated by secretory agonists in normal cystic fibrosis cell lines.(ABSTRACT TRUNCATED AT 250 WORDS)